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(57) Abstract • 

A structural member for use in the construction of compost is disclosed. The structural 

member cprnprtsea: (a^ pans (6); (B) a plurality of top chord 

elements (7) spaced above die steel sheeting (3); and (c) a plurality of web chord elementi (9) connecting together the steel sheeting (3) 
and the top chord elements (7) with each web chord element (9) befog cooaected to one of the pans (6) or to adjacent pans (6); such that 
the steel sheeting (3), the top chord elements (7), and die web chord elements (9) define at least one truss. 
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A lrtKRUCTllKAI< 



The: present invention relates to j'a ;• structural 



The present invention relates particularly ; : 
5 although by no means exclusively, to a structural f oruwork 
for lose in the construction of composite slabs for flooring 
eye tarns of buildings . 

It is known to use profiled steel sheeting baying 
parallel ribs separated toy pans as a structural forawork in 
10 the construction of flooring systems of buildings . in use, 
profiled steel sheeting is welded or otherwise secured to 
horizontal supports , reinforcing mesh is positioned on the 
sheeting, and concrete is then poured in situ to complete 
;•; construction of composite slabs. : :: 

15 However, prof iled steel sheeting can only be used 

in relatively short spans (typically ^ less than 2,500mm) 
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between permanent supports before r^x±rinp twnporary 
propping during cbwti^dt^^ fei^ concrete cures . 

in addition* prof ileid steel :Btom&0a& : > lae^a the stiffness 
and strength of ibied ^ 
5 conventional t imber -and .piete^ fbimwork • These 

. •fictpr's^ ;the; -t ormwork..;to carry 

' in particular^ : in steel- f ram^ ' 

unpropped construction is often favoured, the relatively 
10 :;-B$i^ profiled steel sheeting has 

significantly restricted the range of f ipor f raia^g 
arrangements that can be considered in design* This has 

. li^i^e:di : :on':::1^ ^ ild± ^ gi "*- de , 

it more difficult for steel- framed buildings to be 
15 bompe'titive with concrete-framed buildings • 

It is also known to use precast concrete panels 
as a structural f onswork in the construction of flooring 
systems of buildings. 



jl known type of precast concrete formwork 
20 comprises precast concrete panels incorporating n v±t.t.ixiL m 

known as 'lattice **&*tt"r m ^ 
embedded in the concrete . The trusses comprise parallel top 
:.:::...axid"' 'bottom;ohbrd:;,i'iei^ *99+*** r \ : 

w*b chord elements. In use, the panels are placed directly 
25 on horizontal supports ^ on concrete mortar where 

there are irregularities. After the panels ar* positioned, 
concrete is poured in situ tb eosBpiet© co^ true t ion of 
composite slabs . M Auiit J^iiay this *b» of construction 
is known as tile TRJ^SFli^ pystem, 

30 . .;::^j^:..p^^cast::-cb^ 

system typically weigh 140 kg/m 2 (55 mm deep) and are 
2,500mm wide, and the recommended maximum truss spacing is 
500 mm for slab panels v the panels heavy 
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(compared with profiled steel sheeting) and must be lifted 
by crane into position. 

: T)& 

propped at 2,400 and 1,800 mm centres for forming slabs and 
5 beams , respectively, to suit the spacing of standard steel 
frames used as falsework. For spans in excess of 3,000 mm, 

:;-:i£^e^^ 
satisfactory. 

The TRAHSFXiOOR pro-cast panels may be cast with 
10 polystyrene void f ormers placed between the trusses to 

reduce the volume and weight of the concrete poured on top 
olf the panels to £orm the finished composite slab; 

stiffness and strength than steel sheeting. 

15 However, the TRANSFLOOR pre-cast panels -ara" 

• signif icantly heavier and " are -mbre : ea*^ 

profiled steel sheeting. Thus, considerably more care must 
be taken whan transporting and handling the TRANSFL.OOR pre- 
cast panels:.. 

20 Xt is also to application 

jp, A, 4-222739 (Hory Corp) to use a prof iled steel : .. . . . 
sheet ihg wi th t op chord e lament s spaced aboy i the sheet ing 

and web chord elements welded to the top chord elements and 

to the steel sheeting as a structural formwork in the 

25 construction of flooring systems for buildings* In this 

arrangement, the steel sheeting, the top chord elements and 
the web chord elements define trusses. The Japanese patent 
application teaches that the web chord elements should be 
welded to the tops of the ribs of the steel sheeting and 

30 does not disclose or suggest the connection of the web 

chord elements to any other location or part of the steel 
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;• ; -The : : aTOl'ic 

modelling and analysis work on the structural forraworh 
disclosed in the Japanese patent application and a range of 
possible alternative constructions and has found that an 
5 arrangement in which the web chord elements are connected 
to the pans and not to the ribs of the steel sheeting has 
comparable and, in some instances/ significantly better 
- perf ormance 

As a consequence, according to the present 
10 invention there is provided a structural member comprising: 



(a) a; prof i led steel sheeting having a 
plurality of parallel ribs separated by 
pans; 

(b) a 

15 above the steel sheering/ and 

(c) a plurality of web chord elements 
connecting together the steel sheeting and 
the top chord elements with each web chord 
element being connected to one of the pans 

20 or to adjacent pans; 



such that the steel sheeting, the top chord elements, and 
the web chord elements define at least one truss. 



it is pref erred that the web chord elements that 
connected to one top chord element be connected to one 
25 pan such that the top chord element is positioned above 
that pan. 



in an; altirutive atratigas^nt : it is; preferred 
that the web chord elements that are connected to one top 
chord element be connected to adjacent pans such that the 
30 top chord element is positioned above the rib that 
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separates the adjacent pans. 

It is preferred that the structural member be a 
structural formwork for u s e in the cons tract ion of a 
composite slab for a flooring system of a building. 

5. - It is preferred that the connect ions between the 

web chord elements and the steel sheeting and between the 
web chord elements and the top chord elements be capable of 
transferring longitudinal shear and ; tensile forces that :: 
develop when the structural formwork is loaded. 

10 The steel sheeting may be any suitable profile. 

For example, the ribs may be open or closed, i.e. 
rei-^ntzrant • . 

It is preferred that the steel sheeting comprise 
two ribs that divide the steel sheeting into three pans and 
15 a lap joint that extends along each side edge of the steel 
sheeting. . 

The top chord elements may be of any suitable 
construction and configuration. For example, the top chord 
elements may be reinforcing bar or wire or elongated 

•20 ■■■'■■'■'■■^h^ 

Similarly, the web chord elements may be of any 
suitable construction and configuration. 

The web chord elements may be connected to the 
steel sheeting and the top chord elements by any suitable 
25 means, such as welds, nails, clinch or screws. 



According to the present invention there is also 
provided a composite, slab for a flooring system of a 
building comprising: : 
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(a) the structural f ornwork described In the 
preceding paragraphs ; and 

(b) a layer of concrete on the structural 
£oniwork. . 

5 The present Invention lis described further by way 

of example with reference to the accompanying drawings in 
which: 

Figure 1 is a perspective view of a preferred 
embodiment of a structural formworlc for use in constructing 
10 a composite slab for a flooring system of a building; 

Figure 2 is an end view of the structural 
fonowork in the direction of the arrow A In Figure 1; 

Figures 3(a) and 3<b) are end views similar to 
Figure 2 of alternative forii of location and connection of 
15 ; elements of the ' structural fonnwork; 

Figure 4 is an end view of a replica TRANS FI*OOR 

: ::-:pxm.r ces t • <?cmcret<a ; jjf orniwo • -i-us edi vin; • t est • - work . : . - carried : : 

out by the applicant; 

Figure 5 illustrates the test work set-up; 

20 Figure 6 is a load-deflection curve obtained from 

the test work on the TRANSFIiOOR pre -cast panel; 

Figures 7 (a) and 7(b) are load- curves 
for structural fonnwork formed in accordance with the 
present invention tested by the applicant and using BONDER 

-■25 : --prof lied' steel sheeting;..:. * : : : 



Figure 8 is a load-deflection curve for BONDBK 
profiled steel sheeting tested by the applicant and; 
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Figure 9 is a table of results of finite element 
analysis and modelling work carried out by the applicant. 

The preferred embodiment of the structural member 
shown in Figures 1 and 2 Is suitable for use as structural 
fonnwork for a composite slab £6r a flooring system of a 
building. 

With reference to Figures 1 and 2y the structural 
.. fonnwork comprises; 

(a) a profiled steel sheeting 3 having two 
parallel ribs 5, three pans 6, and two lap 
joints 24; with the ribs 5 and the lap 
joints 24 extending in the longitudinal 
direction of the profiled steel sheeting 3; 

(b) two top chord elements 7 spaced above the 

.. ;steel;:'sheetixig;. 3 • and . extending- parallel; to 
• ■■ .tht ;rlba-;;5r:^: 

(c) a plurality of web chord elements 9 
interconnecting the steel sheeting 3 and 

in both the longitudinal and lateral 
directions of the profiled steel sheeting 

; ■ 3. ■ : " • - •' - :: "V : - : ;; ::: • f :: ''"- : -- : = :: : . : 

In effect, the formwork comprises trusses that 
are constructed with the prof lied steel sheeting 3 forming 
the bottom chord element of each truss. 

in accordance with the present invention, the web 
chord elements 9 are connected to the pans 6. 

in this connection, in the embodiment shown in 
Figures 1 and 2, the top chord elements 7 are positioned 
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„.;.......:...:::.::::;.::...::::.::::. ;..:;?/ \. .. ~;t. :, .: : 

above the centra of the two outer pans 6 of the prof iled 
steel sheet ihg 3 and the web chord elements 9 of each top 
chord element 7 are connected to the pan 6 above which the 
top chord element 7 is located. The centre pan 6 of the 
5. profiled steel sheeting 3 is free. 

The present invention extends to any other 
suitable arrangement of the top chord elements 7, the web 

: chbrd;;elen^ 

which the web chord elements 9 are connected to the pans 6 .:: 
By way of example/ in the embodiment shown in Figure 3(a) 
the top chord elements 7 are positioned above the ribs 5 
and the web chord elements 9 of each top chord element 7 
are connected to the pans 6 on opposite sides of the ribs 5 
so that, in effect, the web chords 9 straddle the ribs 5. 

" • The J>*of iled steel sheeting 3 .may. he; of any;;, 
suitable configuration, such as BONDER steel sheeting. 

'•'The -top^. chord' element's ^ 
elements 9 shown in the figures comprise lengths of 
reinforcing bar* It is noted that the top chord elements 
and the web chord elements may be formed from any other 
suitable section and be of any suitable configuration. 



In the arrangement shown in Figures 1 end 2 the 
web chord elements 9 are welded to the steel sheeting 3 and 

: to ■ • : the : - 1 bp : - Chord elements • • 7 • U - - With' referehc e t o 'Figure- : - •'. 
25 3(b), alternative forms of connection of the web chord 

elements 9 to the profiled steel sheeting 3 and to the top 
chord elements 7 comprise clinched or screwed connections . 

it is noted that the present invention extends to 
a ny suitable form of connection of the web chord elements 9 
30 to the profiled steel sheeting 3 and to the top chord 

elements 7 which is capable of transferring longitudinal 
shear and tensile forces that develop when the assembled 
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unit is loaded* 

... . . jjj^-v «tx^.tural,: f ormwor k :,^seribttd:: above he s the " 
following features and advantages over other types of 
f ormwork such as profiled steel sheeting per se and precast 
5 concrete panels (such as TRANS FliOOR precast panels) . 

(i) By connecting the w<ab chord elements 9 directly 

to the steel sheeting 3, the profiled steel 
sheeting 3 acts as the bottom chord of a 

10 capacity is available to be Utilised in the 

longitudinal spanning direction of the f ormwork, 
thereby enabling relatively long unpropped span 



<ii) The second moment of area of the profiled steel 

15 sheeting 3 about its horizontal major principal 

axis contributes to the stiffness of the 
f ormwork. This contribution would be 
particularly significant in shallow panels* 

(iii) There is the potential to reduce the density of 

20 • . .... ^thi-C trusses by : leaving the --central.- -pan : oi>en -'-as is 

shown in the embodiment of Figures 1 and 2. This 
... applies because the ribs 6 can stiffen the 
profiled steel sheeting 3 to a significant 
degree. The resulting deflection of the profiled 
25 steel sheeting 3 in the unsupported pan 6 would 

therefore be less than if the sheeting 3 Was 
flat. The option to leave free the middle pen 6 
also makes it possible for the profiled steel 
sheeting 3 to be walked on and the weight kept 
30 more manageable during handling, it is also 

noted that by fitting polystyrene void formers in 
the free pans 6, workers find it easier to step 
• \ .oyer ..t*e; ;tw;sses 
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(iv) The use of profiled steel sheeting 3 (as opposed 

to flat steer sheeting) has another advantage in 
that the ribs 5 develop mechanical interlock with 
the concrete which contributes to the 

:l;5.:.... j'if £ijfc 

longitudinal reinforcement of the composite slab. 

' The. structural formwork described above has the 
following features and advantages when compared with the 
arrangements disclosed in Japanese patent application OP, 
16 A, 4-222739 . 



modelling and analysis "work", which is discussed 
in more detail below, that the connection of the 
.web' ; chord: • elemehtfii • to ; : : ; tbe • • pans : : :6 in ^eordembe 

is;:':.;.:::::::.:::::. 



■■ produces structural formwork that has at leasts" 
comparable, and in some situations significantly 
better, performance. 

^9^:::A.^y^. * P* rti 9 1 f lllir t**:*,* 110 * ot the present invention is 

' that: ; '"it: ! v : :i , 
prof iled stieei; Bte 

24 and male lap ribs 25 along each side of the 
steel sheeting* When connected together on site, 

25 the female lap ribs 24 and male lap ribs 25 form 

lap joints 26* The reason for this is that more 
trusses can be positioned in the pans 6 for a 
given width than with the arrangements disclosed 
in the Japanese patent application because the 

30 Japanese trusses can not be connected to the male 

. • .lap ..ribs:.. 25. • 



( iii ) The present invention is not subject to the 

limitation of the arrangements disclosed in the 
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Japanese patent application that the ribs sous t be 
open in order to enable the web chord elements to 

. be m mlU^^z^^..tf^^. . 

(iv) The present invention is not subject to the 

limitation of the arrangements disclosed in the 
Japanese patent application that the width of the 
• trusses " in determined by the spacing of the 
ribs of the prof i led s tee 1 sheet ing ... 



10 In order to evaluate the performance of the 

Structural f onavork of the present invention the applicant 
carried out the following experimental work. 



1* Test work on the following types of 

fornwork: 



15 la) a trans FliOOR pre -cast panel; 



(b) a preferred embodiment of the structural 
fonnwork of the present invention! and 

(c) BONDEK steel sheeting. 



2. Finite element modelling and analysis work to 

20 compare the performance of the structural formwork of the 
present Invention with that disclosed in Japanese patent 
application 0TP> A, 4-222739- 



1(a) TRANSFLOOR pre -cast panel. 



The TRAKSFIjOOR pre -cast panel was constructed 
25 according to the details shown in Figure 4 and comprised 
plurality of ^Pittihi^ trusses 15 embedded in concrete . 
The panel was 3, 200 mm long and weighed 2.47 kN. 

The test set-up is shown in Figure 5 . The 
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TRAHSFiiOOR pantl was supported at its end 00 tlaat tlie un- 
supported span length was 3,000 mm axid the loads were 
applied to the top face of the concrete at four locations 
along its length and across its width. The loading points 

• coincided ^^^;;^«^*r^ps"i between the panel jpoints' of the 

* Pittini- trusses 15 to enable steel bearing plates to be 
positioned through the openings . Therefore, the loading 
points were not at the normal (W 8; 3©Ii/4, h/ey^X^ 
suited to simulating bending under uniform loading (see 

10 Figure 6 ) . The load was applied at a uniform displacement 
rate in deflection control. 

The total load-deflection curve obtaiMdv'-f : 
test is shown in Figure 6, and is briefly described as 

follows.' 

15 : The initial portion of the curve (shown dashed) 

had to be estimated from the self weight of the panel ( *2 3 
kN between support lines) using the average stiffness 
calculated while the loading frame was being applied (i.e. 
the next stage of loading) and taking into account the 

20 final loading pattern. 

At a total load of approximately 6.8 kN, the 
slbjpe of .:■ the load^ief lection w 

corresponding to the onset of cracking of the concrete. 
Throughout the test , the bracks were observed to coincide 
25 with the lower node points of the "Pitt ini" trusses 15 

where the truss webs provided anchorage to the bottom chord 
wires, noting that at higher loads the cracks extended over 
the full depth of the concrete indicating that at the 
cracks the tens lie reinforcement carried the whole of the 
30 tensile forces. It can be seen in Figure 6 that the slope 
of the: curve prior to cracking is satisfactorily predicted 
using elastic ••uncracked" transformed section theory as 
recommended in the TRXHSFi#OOR Technical Manual . Using this 
theory, the tensile stress in the bottom fibre of the . 
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concrete reached approximately 4 MP a at the onset of 
cracking . The compressive strength of the concrete at the 
time of loading was 31.0 MPa, and this value is vary close 
td tha charac t er is tic strength of the N32 concrete 
5 specified for TRANS FLOOR panels* 

However, once cracking began, the flexural 
stiffness of the TRANSFIiOOR panel reduced considerably as 

. vafcd^'":^ 

The TRAHSFLOOR panel finally failed at mid -span 
16 when the tWo top chords of the "Pittini" trusses 15 

buckled together in compression* The failure occurred 
suddenly when the total load was approximately 15,9 kN 
(with a corresponding applied load equal to 13,5 kN) . At 
this stage, the maximtua b en di n g moment (per "Pittini" truss 
15 15) supported at the mid-span cross-section was 3.0 kNm, 

This compared with an allowable moment capacity of 1,52 kNm 
f or a TllO truss given in the Trans f loor Technical Manual. 
Assuming a lever arm of 107 mm between the centres of the • 
top and bottom chords (which was a measured value), the 
20 stress in the 10mm diameter top chords of the "Pittini" 
• ' ; ; :j'X 5 • : ; ;^e4ac|uBia; ; • ; • saw y i imim value of • 35T • MPa . ■ .Kith • 

knowledge of the stress -strain properties of the top chord 
steel, it was possible to deduce that the steel was still 
behaving elastically immediately prior to buckling. 

25 Kb) Preferred embodiment of the present invention. 

The preferred embodiment of the structural 
f ormwork of the present invention was constructed using a 
sheet of 1,00 mm BONDER profiled steel sheeting and two of 
the same "Pittini" trusses used to construct the transf&OOR 
30 panel described above . Therefore, the panel was fabricated 
slightly differently to that shown in Figure 2. The small 
bottom wires of the "Pittini" trusses were spot-resistance 
welded the BONDER sheeting in the middle between each 
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trues panel point. Tensile testing of welded sample* was 
carried out to confirm the suitability of the welding 
process once the machine settings had been determined. It 
should be noted that the tensile capacity of these bottom 
5" wires was very small compared with that of the BONDER 
sheeting. 

with the TRANSFLOOR panel which weighed 2.47 kK). 
, The tea* 

10 in Figure 5 for the TRAKSFIiOOR panel. The panel spaimed 

simply-supported for 3000 mm, and the loads were applied at 
-the . .same four locations along its length as £6lr the 
TRAKSFLOOR panel. Xn one test (Test 1) on the panel, the 
loads were applied in the middle pan alone (see Figure 

15 7 (a) ). This test was terminated before causing any 

permanent damage to the specimen. The panel was then 
tested to failure (Test 2) with the loads only applied in 
- : .tte : ':out^ "Pittini" trusses were located. 

The total load-deflection curves for Tests 1 and 
20 2 are shown in Figure 7, and are briefly described as 
follows. 

During Test 1, the middle pan def lected much more 
than the outer pans which were restrained by the "Pittini " 
trusses (see Figure 7(a)) . This was Quite a severe test on 

25 the strength of the welds connecting the trusses to the 
sheeting. No welds failed and there were no other 
undesirable secondary effects • Theref ore > the test proved 
the robustness of the system to support reasonably heavy 
concentrated loads. The response up to a comparatively 

30 high load approaching 9 kN was entirely linear, and the 
specimen returned to its original position when the load 
was removed. In actual construction, once the concrete has 
been poured, the weight of the concrete will be unif ormly 
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distributed across all the pan areas, and the differential 
deflection between adjacent pans (eg line 2 less line 1) 
should be considerably less for this situation than shown 
in Figure 7(a) . 

5 During Test 2, all the pans def lected about the 

same amount and only the average response is plotted in 
Figure 7(a), It can be observed that the curve is very 
' linear. The test specimen was slightly more flexible than 
expected, which was most likely due to the free male and 
10 female lap ribs at the edges of the specimen which tended 
to def lect laterally while being loaded, tf multiple 
panels had been tested joined together , it is likely that 
the discrepancy would have been less . 



The entire total load -deflect ion curve for the 
15 test specimen when it was tested to failure is shown in 

Figure 7 (b) . Xt can be observed that the response is very 
linear right up until the point of collapse when one of the 
top-chord elements buckled in compression. The test 
specimen collapsed at a total load of 24.63 kN, 
2Q corresponding to an applied load of 24 . 27 kN. 



1(c) BONDER steel sheeting. 



A length of 1.00 mm Bondek ' sheeting, .used ; to 
construct the preferred embodiment of the structural 
f onswork of the present invention discussed in section (b) 
25 above was tented to failure in an identical manner as the 
pref erred embodiment * 

The associated total load-defection curve is 
shown in Figure 8. The total load-deflection curve of the 
preferred embodiment of the present invention Is included 
30 in Figure 8 to show the dramatic difference in performance 
between the two products, both with regard to fltxural 
stiffness and strength. With reference to Figure 8, the 
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preferred embodiment was about five times as stiff and 

'.abowtLjj^ 

The BONDER steel sheeting specimen failed 
normally by buckling of the ribs witbin the mid- span 
5 region. :• as noted abovev/;£^ embodiment also • 

• failS&^^ when the 

reinforcing bars forming the top chords of the rPittini lt 
trusses gave way in compression. At tbe point of failure, 
both specimens exhibited a sudden reduction in strength, 
ID which under dead (conservative) loading would result in 

sudden collapse. This type of behaviour is considered to 
be satisfactory. 

The test work confirmed that BONDER profiled 
steel sheeting could only be used in relatively short spans 
15 between permanent supports before requiring temporary 
propping. In reality it also lacks the stiff neoe and 
strength offered by many competing types of conventional 
timber : and precast -concrete fonnwork systeias . 

the test work also established that ..th^:, pref erred 
20 embodiment of the present invention had significantly 
improved structural performance over the BONDER steel 
sheeting. For example, the test work showed that by 
f itting t«^ ilb lam High M ^itti^^ tz^sies with only 10 mm 
diameter top-chord wires to two pans of a 1.00 mm BONDEK 
25 sheeting, that it became about five times as stiff (which 
remained constant until failure) and 1.65 times as strong. 



Furthermore, the results of a parametric study 
carried out by the applicant showed that for slab depths up 
to 200 mm and a deflection limit of span/ 240 (normally 
30 associated with tight deflection control for visible 

soffits) , it is likely that unpropped spans in excess of 
5000 mm can be achieved using two 150 mm high "Pittini" 
trusses per shoot with 24 mm diameter bars. By relaxing 
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the deflection limit: to span/150, it is predicted that the 
same BONDER sheeting •Pittini" truss panels of the present 
invention could span in excess of 6000 mm. Further 
improvement s could be made by voiding the slabs, and it is 
5 feasible that the performance of the present invention as 

f ormwork could then begin to match that of precast, hollow- 
core Blabs. 

The ties t work also showed that a typical precast - 
concrete truss panel (vis. the TRANSFLOOR panel :) , which was 
10 approximately seven times the weight of the preferred 
embodiment of the present invention, had very inferior 
performance and rapidly lost it flexural stiffness at the 
onset of cracking* 

\2:* ;, : a^;i^iS /. 

15 The modelling work was carried out with ABAQUS 

IDEAS. 

The purpose of the finite element modelling and 
analysis work was to assess the performance of a range of 
20 different structural formwork configurations under uniform 
:::: : load conditions that would result from wet concrete being 
cast onto each formwork to a depth of 170mm. 

The left-hand column of Figure 9 includes a 
transverse section of each structural formwork evaluated by 

25;;;;;;.; ;;;:thtB;;.^ppii.cto 

With reference to the Figure, the formwork ranged 

from: 



(i) a f lat steel sheet with two lines of trusses 

connected to the sheet (sample (a) ) , 
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(ii) a profiled steel sheet with two 

parallel lines of trusses connected to 
the iribs ( sample (e) ) in accordance with 
the teaching of the Japanese patent 
application, and 

( ill ) various embodiments of the present 

invention (samples (c > > Id) /, % (9) 



For the purpose of the f inite element modelling 
10 and analysis work, the applicant selected: 

<i) a width of 600mm for the steel sheeting for all 

samples except for sample (a) (300mm wide) ; 

(ii) a spacing of 200mm between the trusses for 
samples (a) and (g) , 400mm between the trusses of 

15 samples (b) to (f), and 240mm between the trusses 

of sample (h) , in each case measured from top 

' [ chbrd-"t 6 ; :.tpp': chb;^>; ;;. 

(iii) an initial height of 110mm for each sample - as 
measured between the centres ;:Ofc|t^^ 

20 and the pans; and 

(iv) span lengths of 2m and 4m for all samples with 
the samples simply-supported at each end/ and a 
span length of 4m for samples (d) to (f ) with the 
samples : :f : 4«ed:.:at:::each;;: . 

25 The modelling arid analysis work predicted the 

average maximum vertical defection (in mm) of the pans , the 



ribs, and the top chords at transverse sections through 
forxnworfc midway between the formwork supports. 



the 



From the viewpoint of performance , the important 
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:::::j^^^'tijp«.. are":--"' 

(I) the top chord def lection; and 

( II) the differential local deflection, i ♦ e • pan 
deflection - top chord deflection. 

The results in Figure 9 establish that the 
overall performance of samples (c>> (d) , (f) and <g) in 
accordance with the present invention is at least 

Japanese patent • application. The results also establish ' 
that i; the top chord deflection of a*a&±*Ui Xo) * } * <f ) , and 
(g) was considerably less than that for sample (e) and, 
therefore the samples in accordance with the present 
invention performed significant ly better than that of the 
Japanese patent application in terms of this parameter . 

The results also establish that the present invention 

allows substantial flexibility in terms of positioning of 
the trusses without loss of performance* 



Since modifications within the spirit and scope 
of the invention may readily be effected by persons skilled 
in the art, it is to be understood that this invention is 
not limited to the particular embodiment described by way 
of example hereinabove / 




10 



15 



20 
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• ci^-sais;:.. .. 

a profiled fitttl sbwting having a 
plurality of parallel ribs separated by 
pans; 

a plurality of top chord elements spaced 

..afcov^'" ; ; • ■ • ■ ■ 

a plurality of web chord elements 
connecting together the steel sheeting and 
the top chord elements with each web chord 
element being connected to one of the pans 

;';; : Or$ 

such that the steel sheeting, the top chord elements, and 
the web chord elements define at least one truss. 

15 2. The structural member defined in claim 1 wherein 

the web chord elements that are connected to one top chord 
element are connected to one pan such that the top chord 

-releii^^ 

3 # The structural member def ined in claim 1 wherein 

20 the web chord elements that are connected to one top chord 
element are connected to adjacent pains such that the top 
chord element is positioned above the rib that separates 
the adjacent pans. 

4. The structural member defined in any one of the 

25 preceding claims wherein the connections between the web 
chord elements and the steel sheeting and between the web 
chord elements and the top chord elements are capable of 
transferring longitudinal shear and tensile forces that 
develop when the atructural £or^r* is loaded. 
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5. The structural member defined in any one of the 

preceding claims wherein the ribs are open or closed. 

6 . The structural member def ined in any one of the 

preceding claims wherein the steel sheeting comprises two 
ribs that divide the steel sheeting into three pans and k 
lap 3 dixit that extends along each side edge of the steel 



7 V The structural member defined in any one of the 

preceding claims wherein the top chord elements are 
10 selected from reinforcing bar or wire or elongated channel - 
shaped members* 

8. The structural member defined in any one of the 

preceding claims wherein the web chord el emen ts are 
selected from reinforcing bar or wire or elongated channel' 

15 • -shaped- members-* 



,9 ... ... .; A composite :siab:\ : ^r :: -a ^Xpovimt -wyttem ■■■■<>£ -ja 

building comprises: 

(a) the s ta^ct^al^ £ ormwprk defined in any one 
of the preceding claims; and 

20 (b) a layer of concrete oh the structural 

. .. f ormworfc* 
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